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Abstract  
Use the unascertained measure method in the research of software quality evaluation, analyses the inner fuzziness 
and uncertain factors in the measure of software test, this paper presents a method that using the unascertained 
measure model to measure software quality which can make the quality of the software be effectively identified and 
evaluated, realize the computable evaluation of software quality. By using the unascertained measure model to 
evaluate software quality make the result more accurate, reliable and stable. 
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
 
Keywords : software quality; the unascertained measure; comprehensive evaluation; the credible degree identification  
1.Introduction 
 Software crisis is a big problem in the software development, with the continuous researching people 
find that the crisis is actually generated by the errors in the software and the development of software out 
of control because of these errors. Because of the particularity of the software production, we can not 
resolve the problem of software quality assurance in a short time, we need new methods of software 
quality assurance that found in long-term study and practice to improve and enhance the software quality 
gradually. Software Quality Assurance is still researched as a difficulty and hot issue in software 
engineering, and software testing is an important way to guarantee the software quality [1].
 In the process of software development, errors are inevitable improve the development process, 
introduce the advanced development method, use a new language, all of these can only reduce errors, but 
it’s impossible to eliminate them [2]. Errors in software can be discovered from software testing [3], the 
result of testing is a important reference to develop a high-quality software [4], but because of some 
fuzziness and uncertain factors, such as test engineers' experience, software knowledge, quality awareness 
and so on, the existence of these subjective and objective factors make software Quality awareness has 
subjective uncertain, namely unascertained. So it is important to build a new model to deal with that.  
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It is a new attempt to use the unascertained measure model to evaluate the quality of the software. The 
accurate and effective measure of this model will improve the capacity of software quality management, 
and make the evaluation results more accurate and reliability. 
2.Use the unascertained model 
In order to meet the needs of engineering design, Mr. Wang Guangyuan, who is a doctor of Chinese 
Academy of Engineering, raised the concept of unascertained information in 1990, the information took 
values in [0, Į], 0 İ ¢ İ 1. At present, people have recognized that the information, which is provided 
by the objective world, has another kind of uncertainty in information, the information is reflected in some 
of the things themselves, though it is neither random nor fuzzy, objectively, it is a certainty of things. 
However because of subjective reasons, Policy-makers did not recognize the things clearly. The things 
only provided     incomplete information for policy makers. Of course, we must take into account the 
uncertainty, when we made use of the information to decide .However, we could not   process the 
information as a certain thing [5]. For this reason, Professor Wu Heqin established the unascertained 
mathematics in 1994.  It established a new theory and methods for studying uncertain system.   
The object evaluated space that make up of all the objects to be evaluated named U, U={x1,x2,…,xm}. 
To evaluate xi ,we need to obtain n evaluation indexes which affect xi , recorded as I1,I2,…,In, the space of 
evaluation indexes named I, I={ I1,I2,…,In }. xij is a measured value that gain from the jth evaluation index 
about the ith sample, for every measured value xij there are p evaluation grades c1,c2,…,cp, they are the 
evaluation space C, C={c1,c2,…,cp}, the kth grade is stronger that the (k+1)th grade, namely  ck > ck +1, if 
c1> c2>…> cp, means that the evaluation space is in order, {c1,c2,…,cd} is a ordered partition sort on the 
evaluation space. 
2.1.Single Index Measurement Model 
 If ȝijk=ȝ(xijęck) express the degree that the measured value xij belongs to the kth evaluating grade ck ,ȝ 
fulfils : 
0ȝ(xijęck)=ȝijk1                                                  (1) 
ȝ(xijęU)=1                                                        (2) 
ȝ(xiję       )=    ȝ(xijęcl)                                     (3) 
 
i=1,2,…,m, j=1,2,…,n, k=1,2,…,p. The expression (2)  makes ȝ fulfill normalization, the expression (3) 
makes ȝ fulfill additivity. The two expressions are very important, if it does not meet  normalization and 
additivity the measurement result is unbelievably in theory. If ȝ fulfills (1), (2), (3), it can be called 
unascertained measure.  
      
 
 
(ȝijk)n×p=                                 (i=1,2,…,n)                          (4)  
 
    
 
is a single index measurement matrix of xi. 
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2.2.The Importance Weight Of Index 
 The importance of all the indexes that can distinguish the sort of xi is the important portion of Ij, 
namely wj. In any comprehensive evaluation index weight is important [6], industry experts have 
accumulated a great deal of relevant information form their experienced work, they have a deep and clear 
understanding about the importance of index, so they can make a objective description of every index’s 
role in the evaluation process. wj fulfills: 
 
0 dwjd 1,    wj       =1                                           (5) 
2.3Multi-index Measurement Matrix 
If ȝik=ȝ(xięck) express the degree that xi belongs to the kth grade, 
ȝik  =  
1
n
j 
¦wjȝijk                                                                         (6) 
clearly 0 d ȝik d 1, 
1
p
k 
¦wik=1. So ȝik  in the expression (6) is unascertained measure.  
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is a multi-index measurement matrix. 
2.4.Credible Degree Recognition Criterion 
 {c1,c2,…,cd} is a ordered partition sort on the evaluation space C. Credible degree Ȝ>0.7,(commonly 
Ȝ=0.6 or 0.7) 
 
   k0=                 {k:       ȝilt Ȝ, k=1,2,…,p}                          (8) 
 
We can make sure that xi belongs to the k0th grade ck0.When the division of the evaluation space is in 
order, obviously, the traditional maximum degree of membership is inadequate. For example there is a 
partition sort of evaluation space C {c1,c2,c3,c4,c5}={A,B,C,D,E}, the comprehensive measure evaluation 
vector of xi (can be thought of membership degree) is 
(0.1, 0.4, 0.2, 0.15, 0.1) 
By maximum degree of membership, xi belongs to c2 namely grade B, it is clearly unreasonable, these is 
only forty percent of chance to say xi belongs to c2, but sixty percent not. By credible degree recognition 
criterion, credible degree Ȝ=0.7, then xi belongs to c3, namely grade C. 
3.Evaluation process  
 The quality concept which make the products in the center says that the quality of products is the sum 
of the related attributes and characteristics which can meet various demands. The attributes and 
characteristics which used by describing the quality of the software product often be called the software 
quality factors. 
1
n
j 
¦
1
k
l 
¦m in
k
t
1624   Bingjiang Gong and Lei Chen /  Physics Procedia  25 ( 2012 )  1621 – 1626 
 
The series standard of ISO/IEC9126 defines a model of software product quality, and the series 
standard of ISO/IEC14598 defines a model of software quality evaluation process [7]. These two standards 
provide the basis for the software quality evaluation. According to these standards we can build a model of 
software quality evaluation shows as Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  The model of  the software quality evaluation. 
According to the secondary indexes we can build six evaluative factors for the first indexes, these are 
I1ǃI2ǃI3ǃI4ǃI5ǃI6. In this paper we take an enterprise management system as an example to do the 
evaluation, the evaluation team which make up of several software testing experts graded every secondary 
quality characteristic of the software and gave the weight of every secondary quality factor according to 
the features of the software. For the functionality according to the grading principle construction the index 
measurement function shows as Figure 2. 
                      
 
 
 
 
Figure 2.  Functionality measurement function. 
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Build up a evaluative factor set, namely I1= {compatibility, accurateness, interoperability, security, 
compliance}. Evaluation grades are A (excellent), B (good), C(secondary), D (general), E(poorly), so the 
evaluation set is C={A,B,C,D,E}. For the factor set I1= {compatibility, accurateness, interoperability, 
security, compliance}, experts give a grade vector  (88,87.5,74,85,65), form that we can build up the single 
index measurement matrix for functionality is 
(ȝijk)n×p=
»
»
»
»
»
»
¼
º
«
«
«
«
«
«
¬
ª
.50.50000
000.60.40
000.60.40
05.205.7000
000.208.0
(9)
For I1 the weight set that given by the experts from the evaluation team is 
W1={0.30,0.20,0.15,0.25,0.10}, According to the expression (6) the comprehensive measure vector for 
functionality is (0.40,0.30,0.15,0.10,0.05). Similarly for reliability it is (0.20,0.30,0.25,0.10,0.15), for 
usability it is (0.30,0.20,0.20,0.25,0.05), for portability it is (0.15,0.25,0.30,0.20,0.10), for maintainability 
it is (0.10,0.20,0.40,0.25,0.05), for efficiency it is (0.10,0.15,0.25,0.40,0.10).According to all these six 
the multi-index measurement matrix for the software is 
R=
»
»
»
»
»
»
»
»
¼
º
«
«
«
«
«
«
«
«
¬
ª
10.040.025.015.010.0
05.025.040.020.010.0
10.020.030.025.015.0
05.025.020.020.030.0
15.010.025.030.020.0
05.010.015.030.040.0
                         (10) 
The weight set for the six first indexes that given by the evaluation team is W={0.25,0.2,0.15,0.1,0.2,0.1}, 
according to the expression (6) the comprehensive measure vector is(0.23,0.25,0.25,0.19,0.08). The 
evaluation grades of the software is as same as the evaluation grades of the secondary indexes, it is also be 
divided to A (excellent), B (good), C(secondary), D (general), E(poorly), so the evaluation set is 
C={A,B,C,D,E}.  
Make credible degree Ȝ=0.7, according to expression (8) and expression (15) we can get the result: 
k0=3,it can be concluded that the software quality of the enterprise management system is grade 
C(secondary). 
4.Conclusion 
 The results of the use of the software show that because of excessive emphasis on function realization 
and usability, inadequate consider about portability, maintainability and efficiency it was inefficiency and 
difficult to maintain, the result was consistent with the evaluation result, thus choose a scientific and 
accurate algorithm to implement quantitative evaluation is the key in a software quality evaluation. 
By using the unascertained measure model obtained a effective judgment, the more exact and 
objective results, with certain theoretical significance and practical value, it is also good for improving the 
software development level. As it should be the further improvement on the accurate of the software 
quality evaluation need to improve the screening of the software quality evaluation factors, make it more 
reasonable. 
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